In vivo modulation of connexin 43 gene expression and junctional coupling of pancreatic B-cells.
We have explored the expression of gap junctional proteins and corresponding mRNAs by insulin-producing B-cells of native rat pancreas and of a transplantable rat insulinoma. By immunostaining cryostat sections (indirect immunofluorescence) and crude membrane preparations (Western blots) with antibodies against connexins 26, 32, and 43 and by hybridizing total islet and insulinoma RNA (Northern blot) with cRNAs for the latter two proteins, we have found that normal and tumoral B-cells express connexin 43 but do not show detectable levels of either connexin 32 or 26. By evaluating the conductance (dual patch-clamp whole-cell recording) and permeability of junctional channels (microinjection of Lucifer yellow), we have found that control B-cells show low levels of electrical and dye coupling in only a portion of the pairs studied. By studying B-cells of glibenclamide-treated rats, we have found that sustained stimulation of insulin release in vivo is associated with a two-fold increase in the level of connexin 43 gene transcripts and in the incidence of both ionic and dye coupling. These observations indicate that (1) connexin 43 is a major component of communicating channels between insulin-producing cells; (2) some but not all B-cells are electrically coupled by low conductance junctional channels; and (3) connexin 43 gene transcripts and incidence of junctional coupling are modulated in parallel during sustained stimulation of B-cell functioning in vivo.